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© Sound effect device for radio controllable toy vehicle. 



@ A sound effect device for the radio controllable 
toy vehicle capable of producing various realistic 
sounds such as a klaxon horn, an emergency brak- 
ing sound, a small braking sound, a tire-squealing 
sound upon sharp turning which are generated de- 
pending upon a driving condition of the toy vehicle, 
and further capable of producing the realistic sounds 
readily modified on the basis of various types of the 
toy vehicles. 
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This invention relates to a sound effect device 
for a radio controllable toy vehicle which is motor- 
driven. 

A sound effect device of such a type is dis- 
closed in Japanese Utility Model publication No. 
60-39040. The device is capable of producing a 
pseudo idling sound which is generated in a normal 
driving condition, and a realistic engine sound pro- 
portionate to a number of revolutions of power 
drive unit such as a drive shaft or wheel on the 
basis of a pulse signal corresponding to the num- 
ber of revolutions of the power drive unit. However, 
in the device of the prior art, since the pulse signal 
is generated due to a change in the number of 
revolutions of the drive unit, no realistic engine 
sound such as engine racing sound and various 
engine sounds generated upon gear-shifting is pro- 
duced when the number of revolutions is zero or 
not changed. 

An improved sound effect device developed in 
order to eliminate aforementioned problem is dis- 
closed in Japanese Patent Laid-Open publication 
No. 62-277983. The device differs from the fore- 
going conventional one in employing a one-shot 
pulse generator provided on a transmitter and a 
controllor provided on a receiver for generating a 
realistic engine sound. The generator emits a neu- 
tral pulse signal so as to switch a driving condition 
of a toy vehicle between idling and running by 
shifting a change-over switch of the transmitter 
between ON- and OFF-positions, respectively. The 
controller controls the engine sound generation on 
the basis of the neutral pulse signal and a direct- 
current voltage signal proportionate to a number of 
revolutions of a motor depending upon a drive 
pulse signal. 

The controller includes a. voltage variable fre- 
quency circuit, wherein, when a driving codition of 
the toy vehicle is switched from idling to running 
vice versa, a direct current voltage is varied by 
. integrating means so that a wave form of the varied 
voltage has saw-tooth shape. Depending upon the 
saw-tooth shape of the varied voltage and the neu- 
tral pulse signal, the controller generates realistic 
engine sounds such as an engine racing sound 
upon idling and engine acceleration and decelera- 
tion sounds upon gear-shifting. 

However, the conventional improved device 
producing the aforementioned realistic engine 
sound consistent with a driving condition of the toy 
vehicle can not generate a wide variety of realistic 
sounds such as a rotation sound of a starting 
motor, an engine acceleration sound, an idling 
sound, a tire-squealing sound upon sharp turning 
and a braking sound. 

Moreover, in order to generate a special kind of 
sound such as a turbo engine sound, the conven- 
tional improved device is provided with an oscilla- 



tor having a fixed frequency which emits a pulse 
corresponding to the sound. In addition, since time 
constant of an integrating circuit should be 
changed in order to produce separate types of 

5 realistic sounds upon engine-racing or gear-shift- 
ing, the conventional improved device is also pro- 
vided with a switch circuit for increasing or de- 
creasing capacity which is necessary upon chang- 
ing the time constant according to the driving con- 

70 dition of the toy vehicle. To this end, the conven- 
tional improved device has a complicated circuit 
constitution. 

Accordingly, it is an object of the present in- 
vention to provide a sound effect device for the 

75 radio controllable toy vehicle capable of producing 
various realistic sounds such as a klaxon horn, an 
emergency braking sound, a small braking sound, 
a tire-squealing sound upon sharp turning which 
are generated depending upon a driving condition 

20 of the toy vehicle. Further, it is another object of 
the invention to provide the sound effect device 
capable of producing the realistic sounds readily 
modified on the basis of various types of the toy 
vehicles. 

25 In order to realize the objects, the sound effect 

device of the invention is built in a radio control- 
lable toy vehicle which includes a receptive circuit 
for receiving radio control signals, a decoder circuit 
for decoding the signals received in the receptive 

30 circuit, and a power-motor drive circuit and a steer- 
ing drive circuit which respectively actuate a motor 
unit and a steering unit in accordance with a signal 
delivered from each of output terminals of the 
decoder circuit. 

35 The device of the invention is built in a body 
thereof, with an engine sound on/off switch, a start- 
ing switch for energizing a starting motor, an am- 
plifier, a speaker electrically connected to the am- 
plifier, and a microcomputer. The engine sound 

40 on/off switch, the starting switch and the amplifier 
are electrically connected to the microcomputer. 
The microcomputer receives signals relative to a 
driving condition of the toy vehicle which are deliv- 
ered from the decoder circuit and delivered by 

45 shifting the engine sound on/off switch and the 
starting switch. The microcomputer performs a pro- 
cessing for generating realistic sounds including 
engine sounds through the amplifier from the 
speaker depending upon the delivered signals. 

so When the engine sound on/off switch is shifted 

to START-position, the device of the invention sub- 
sequently produces a rotation sound of the starting 
motor, an engine acceleration sound and an idling 
sound. Then, when a FORWARD stick provided on 

55 a transmitter is moved to ON-position, a realistic 
engine sound is generated by the microcomputer 
processing while the toy vehicle moves in forward 
direction. Furthermore, when radio control signals 
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are transmitted to the microcomputer by shifting 
sticks provided on the transmitter, various realistic 
sounds such as a high-speed engine sound, a tire- 
squealing sound upon sharp turning, and an emer- 
gency braking sound are produced depending 
upon the driving condition of the toy vehicle. 

Other aspects and advantages of the invention 
will become apparent from the following detailed 
description and the accompanying drawings illus- 
trating by way of example the features of the 
invention. 

FIG. 1 is a circuit diagram of a sound effect 
device according to the present invention used 
as one embodiment in a radio controllable toy 
vehicle; and 

FIGS. 2 to 5 are flow charts illustrating each of 
steps in the sound effect processing for produc- 
ing various realistic sounds, which is conducted 
by a 1-chip microcomputer shown in FIG. 1. 
Referring to FIG. 1, a circuit diagram of a 
sound effect device used for a radio controllable 
toy vehicle shows a transmitter 10, a receptive 
circuit 1 2 for receiving a signal from the transmitter 
10, a decorder circuit 14 for generating a radio 
control signal, a power-motor drive circuit 16, a 
steering drive circuit 1 8, a motor unit 20, a steering 
unit 22. a 1-chip microcomputer 24, an amplifier 
26. a speaker 28, an engine sound on/off switch 30 
and a starting switch 32 for energizing a starting 
motor. 

The receptive circuit 12 built in a radio control- 
lable toy vehicle serves for receiving a signaJ deliv- 
ered from the transmitter 10. The radio control 
signal received is delivered to the decorder circuit 
14 and converted therein into separate signals for 
controlling the motor unit (MU) 20 and the steering 
unit (SU) 22. The signals converted are respec- 
tively transmitted to the power-motor drive circuit 
16 and the steering drive circuit 18 so that the 
motor unit 20 and the steering unit 22 are actuated. 
Accordingly, the toy vehicle is controllably maneu- 
vered or travelled in forward and backward direc- 
tion and allowed to turn right and left by actuation 
of control sticks (not shown in the drawings) pro- 
vided onto the transmitter 10. The decoder circuit 
14 includes a plurality of output terminals, for in- 
stance a right-turn signal output terminal (1), a left- 
turn signal output terminal (2), a reverse motion 
signal output terminal (3), a forward motion signal 
output terminal (4), a turbo signal output terminal 
(5) and a klaxon horn signal output terminal (6), 
which are respectively connected to the microcom- 
puter 24. On the other hand, the engine sound 
on/off switch 30 and the starting switch 32 are 
connected to the microcomputer 24. Further, a 
speaker 28 is connected through an amplifier 26 to 
the microcomputer 24. When the engine sound 
on/off switch 30 is turned on, a signal is transmitted 



to the microcomputer 24 through the receptive 
circuit 12 and each of the output terminals of the 
decoder circuit 14. A sound effect processing is 
started by a program stored in ROM (not shown in 
s the drawings) of the microcomputer 24 on the basis 
of the signal delivered from the output terminal. 
Namely, many kinds of sounds which simulate var- 
ious driving conditions are realistically emitted in 
the speaker 28 of the toy vehicle. 

10 The sound effect processing will be described 

hereinafter in detail by referring to FIGS. 1 to 5. 
FIGS. 2 to 5 are flow charts illustrating steps in the 
sound effect processing conducted by the micro- 
computer 24 according to a driving condition of the 

rs toy vehicle such as a racing car. 

The sound effect processing is controlled by 
the microcomputer 24 as follows. 

First, a main switch for power supply (not 
shown in the drawings) disposed on the toy vehicle 

20 is turned on. Then, the microcomputer 24 starts in 
SILENT mode in which no sound is generated. 
When the engine sound on/off switch 30 is shifted 
from OFF-position to ON-position as shown in FIG. 
1, an engine-sound-ON input signal is transmitted 

25 to the microcomputer 24 so that a condition of the 
microcomputer 24 is changed from the SILENT 
mode to a standby mode for generating sounds in 
the speaker 28. The starting switch 32 is connected 
to the microcomputer 24 as well as the engine 

30 sound on/off switch 30, both of which are associ- 
atively connected to each other as shown in FIG. 1. 
Accordingly, when the engine sound on/off switch 
30 is turned on, the starting switch 32 is associated 
with the switch 30 so as to be shifted from OFF- 

35 position to ON-position. However, even in case that 
the starting switch 32 is shifted to either ON- 
position or the OFF-position, no signal is transmit- 
ted to the microcomputer 24. Therefore, a process- 
ing for generating a rotation sound of a starting 

40 motor Is not started and the microcomputer 24 is in 
the SILENT mode. In the case that the starting 
switch 32 is shifted to START-position, a START- 
ON signal is transmitted to the microcomputer 24. 
The microcomputer 24 which is connected through 

45 the amplifier 26 to the speaker 28 conducts a 
processing for generating the rotation sound of the 
starting motor. The rotation sound is generated in 
the speaker 28. When the rotation sound is gen- 
erated four times, the microcomputer initiates a 

so processing for generating an engine acceleration 
sound from the speaker 28. The starting switch 32 
is allowed to be automatically shifted from the 
START-position to the ON-position when released 
from a pressure force by an operator. For this 

55 reason, when the starting switch 32 is shifted from 
the START-position to the ON-position before the 
rotation sound is generated four times, the engine 
sound is not generated and the SILENT mode 
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starts again. In the event that no input signal is 
delivered from the transmitter after generation of 
the engine acceleration sound, the microcomputer 
24 initiates a processing for generating an idling 
sound in the speaker 28. On the other hand, when 
an accelerator stick of the transmitter 10 is moved 
to ON-position, an engine-racing sound generation 
signal is transmitted to the microcomputer 24 so 
that an engine-racing sound is generated in the 
speaker 28. In the case of moving a KLAXON 
HORN stick of the transmitter 10 to ON-position, a 
klaxon horn sound generation signal is delivered 
through the receptive circuit 12 to a klaxon horn 
signal output terminal (6) of the decorder circuit 14. 
The signal is transmitted from the output terminal 
(6) to the microcomputer 24 so that a klaxon horn 
sound is generated in the speaker 28. After the 
horn sound generation, if a TURBO stick of the 
transmitter 10 is moved to ON-position, a process- 
ing B1 as shown in FIG. 3 for generating another 
kind of sound is started. In FIG. 3, when the 
TURBO stick is in ON-position and neither a LEFT- 
TURN stick nor a RIGHT-TURN stick of the trans- 
mitter 10 is not moved to ON-position, a high- 
speed forward signal is delivered from the decor- 
der circuit 14 through the power-motor drive circuit 
16 to the motor unit 20. The motor unit 20 is 
actuated to start forward movement of the toy 
vehicle at high speed. On the other hand, a high- 
speed engine sound generation signal is delivered 
from the turbo signal output terminal (5) of the 
decorder circuit 14 to the microcomputer 24. The 
microcomputer 24 initiates a processing for gen- 
erating a high-speed engine sound in accordance 
with the signal delivered. In the case that the LEFT- 
or RIGHT-TURN stick is moved to the ON-position 
upon steering operation, a left- or right-turn signal 
is delivered from the decorder circuit 14 through 
the steering drive circuit 18 to the steering unit 22. 
The steering unit 22 is actuated to turn front wheels 
of the toy vehicle to the left or right. In the same 
case, a tier-squealing sound generation signal is 
transmitted to the microcomputer 24 from the right- 
turn signal output terminal (1) or the left-turn signal 
output terminal (2) of the decorder circuit 14. Then, 
the microcomputer 24 performs a processing for 
generating a tire-squealing sound upon sharp turn- 
ing. Further, in the case that a REVERSE stick of 
the transmitter 10 is moved to ON-positlon upon 
high-speed forward driving while the TURBO stick 
is in the ON-position, a reverse signal is delivered 
from the decoder circuit 14 through the power- 
motor drive circuit 16 to the motor unit 20. The 
motor unit 20 is actuated to change a moving 
direction of the toy vehicle from forward to reverse. 
In the same case, an emergency braking sound 
generation signal is delivered from a reverse signal 
output terminal (3) of the decorder circuit 14 to the 



microcoputer 24. The microcomputer 24 initiates a 
processing for generating an emergency braking 
sound. If the REVERSE stick is in OFF-position in 
the same condition, a processing A1 shown in FIG. 
5 2 is started. 

Further, in the case that a FORWARD stick of 
the transmitter 10 is moved to ON-position while 
the TURBO stick is not moved to the ON-position 
as shown in FIG. 2, an intermediate-speed forward 

w signal is transmitted to the motor unit 20 through 
the receptive circuit 12, the decoder circuit 14 and 
the power-motor drive circuit 1 6. The motor unit 20 
is actuated to start forward movement of the toy 
vehicle at intermediate speed. In the same case, an 

75 intermediate-speed engine sound generation signal 
is delivered from a forward signal output terminal 
(4) of the decoder circuit 14 to the microcomputer 
24. The microcomputer 24 initiates a processing 
B2 for generating an intermediate-speed engine 

20 sound as shown in FIG. 4. If the REVERSE stick is 
moved to the ON-position during intermediate- 
speed driving, a reverse signal is transmitted to the 
motor unit 20 through the receptive circuit 12, the 
decoder circuit 14 and the power-motor drive cir- 

25 cuit 16. The motor unit 20 is actuated to change a 
moving direction of the toy vehicle from forward to 
reverse. A small-braking sound generation signal is 
delivered from the reverse signal output terminal 
(3) to the microcomputer 24. Then, the microcom- 

30 puter 24 performs a processing for generating a 
small braking sound. If the REVERSE stick is in the 
OFF-position in the same condition, the processing 
A1 shown in FIG. 2 is started. 

At the aforementioned first step of the sound 

35 effect processing, namely when a condition of the 
microcomputer 24 is changed from the SILENT 
mode to the standby mode for generating sounds 
in the speaker 28 and the starting switch 32 is not 
shifted to the START-position as shown In FIG. 1, 

40 the microcomputer 24 initiates a processing for 
generating a racing start signal sound after ten 
seconds lapse. A toy vehicle movement signal is 
transmitted to the motor unit 20 through the recep- 
tive circuit 12, the decoder circuit 14 and the 

45 power-motor drive circuit 16 when any one of the 
TURBO, FORWARD and REVERSE sticks of the 
transmitter 10 is moved to the ON-position (see 
FIG. 2). The motor unit 20 is actuated to move the 
toy vehicle according to the transmitted signal. In 

so the same condition, namely when the stick is 
moved to the ON-position, an engine sound gen- 
eration signal is delivered from any one of the 
output terminals (5, 4. 3) of the decoder circuit 14 
to the microcomputer 24. The microcomputer 24 

56 performs a processing for generating the high- 
speed, intermediate-speed or low-speed engine 
sound depending upon the movement of the toy 
vehicle caused by the motor unit 20. In addition, 



7 



EP 0 446 881 A1 



8 



the microcomputer 24 initiates a processing for 
generating the racing start signal sound, each time 
the starting switch 32 is not in the START-position 
for a given period and a condition of the microcom- 
puter 24 is in the SILENT mode. Therefore, a 
racing start of the toy vehicle can be realistically 
simulated due to the generation of the racing start 
signal sound. 

As illustrated in FIG. t , the sound effect device 
of the invention described above includes the 1- 
chip microcomputer 24 to which a signal for gen- 
erating a realistic sound depending upon the toy 
vehicle movement is delivered from the decoder 
circuit 14. The device of the invention is also 
provided with the engine sound on/off switch 30 
and the starting switch 32 which are electrically 
and operatively associated with each other, an os- 
cillator 34, an amplifier 26, the speaker 28 and a 
small number of resistors, capacity meters and 
diodes. Therefore, the device of the invention hav- 
ing such a simple circuitry constitution can be 
readily miniaturized. Moreover, various sound ef- 
fects depending upon various driving conditions of 
the toy vehicle can be achieved only by modifying 
a sound-effects-generation control program stored 
in ROM (not shown in the drawings) of the micro- 
computer 24. 

As is obvious in the foregoing preferred em- 
bodiment, the sound effect device for the radio 
controllable toy vehicle according to the present 
invention accomplishes the generation or simula- 
tion of wide variety of realistic sounds such as the 
rotation sound of the starting motor, the engine- 
accelerating sound, the klaxon horn sound, the 
emergency braking sound, the tire-sqealing sound 
corresponding to steering operation. 

In addition, the device of the present invention 
realizes the various sound effects depending upon 
the driving conditions of the toy vehicle by modify- 
ing the program stored In the microcomputer with- 
out any change in the circuitry constitution, result- 
ing in ready utilization for various types of the toy 
vehicles. 



ing drive circuit (18), the improvement com- 
prising: 

an engine sound on/off switch (30), a start- 
ing switch (32) for energizing a starting motor, 

5 an amplifier (26), a speaker (28) electrically 

connected to said amplifier (26), and a micro- 
computer (24); said engine sound on/off switch 
(30), said starting switch (32) and said amplifier 
(26) being electrically connected to said micro- 

10 computer (24); said microcomputer (24) per- 

forming a processing for generating, in said 
speaker (28), various realistic sounds including 
engine sounds depending upon a driving con- 
dition of the toy vehicle on the basis of signals 

15 delivered from said decoder circuit (14) and a 

position of each of said switches (30, 32). 

2. The improvement defined in claim 1 wherein 
said engine sound on/off switch (30) is elec- 
20 trically and operatively associated with said 

starting switch (32) so that, when the engine 
sound on/off switch (30) is turned on, the start- 
ing switch (32) is automatically moved to ON- 
position vice versa. 

25 
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35 



40 



Claims 45 

1. In a sound effect device built in a radio control- 
lable toy vehicle which includes a receptive 
circuit (1 2) for receiving a radio control signal, 
a decoder circuit (14) for decoding the re- so 
ceived signal, a power-motor drive circuit (16) 
and a steering drive circuit (18) which respec- 
tively actuate a motor unit (20) and a steering 
unit (22) depending upon a signal delivered 
from said decoder circuit (14), said receptive 55 
circuit (12) being electrically connected 
through said decoder circuit (14) to said 
power-motor drive circuit (16) and said steer- 
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